The transbilayer movement and distribution of spin-labelled phospholipid analogues were studied in the plasma membrane of ram sperm cells isolated from functionally different regions of the epididymis (caput, cauda) 
Introduction
Epididymal transit and ejaculation are crucial events in mammalian spermatogenesis. During epididymal maturation, functional changes such as acquisition of motility and potential ability to penetrate the egg have been reported (Amann, 1987; Williams el al, 1991; Hinton et al, 1996) . The contact with seminal fluid triggers further preparative events which prime the spermatozoa for fertilization. Therefore, the plasma membrane of sperm cells acts as an essential target for various physiological stimuli that may evoke distinct alterations in its structure and properties. For example, several lines of evidence suggest that the lateral and transverse arrangement of lipids is important for the regulation of sperm cell function and may be specific for each maturation step (Bearer and Friend, 1982; Hammerstedt and Parks, 1985; Langlais and Roberts, 1985; Arts et al, 1993; Benoff et al, 1993; Wolf, 1994; Gadella et al, 1995) .
The movement of phospholipids between the outer and inner leaflet of the cell membrane of ejaculated ram spermato¬ zoa is a highly dynamic, ATP-dependent process (Müller et al, 1994a) . Fluorescent and spin-labelled phospholipid analogues "Correspondence.
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were used to detect distinct lipid-specific mechanisms of transbilayer movement and an asymmetric phospholipid distri¬ bution between the two halves of the cell membrane, as have been shown to exist in a number of other eukaryotic biological membranes (Op den Kamp, 1979; Seigneuret and Devaux, 1984; Zachowski et al, 1986; Martin and Pagano, 1987; Zachowski, 1993) . A carrier protein, known as amino¬ phospholipid translocase, specifically mediates a rapid ATPdependent translocation of aminophospholipids from the outer to the inner leaflet with a half-time of < 2 min at 20°C for the spin-labelled analogues of phosphatidylserine and phospha¬ tidylethanolamine (SL-PS and SL-PE) (Müller et ai, 1994a) .
Phosphatidylserine (PS) and phosphatidylethanolamine (PE) are enriched in the cytoplasmic membrane leaflet; the choline lipids, phosphatidylcholine (PC) and sphingomyelin (SM) , are enriched in the outer one (Müller et al, 1994a) . The ATPdependent transport of aminophospholipids in the ram sperm cell membrane is very efficient since, only after a marked reduction of the cellular ATP concentration to about 5%, the fast inward translocation but not the asymmetric steady state distribution of PS and PE was significantly decreased (Müller et al, 1994a) . A similar picture of transbilayer movement and distribution of phospholipids emerged from investigations of the plasma membrane of bull spermatozoa using fluorescent analogues (Nolan et al, 1995) . It is presumed that such an arrangement and the dynamics of phospholipids between plasma membrane leaflets are not unique to mammalian sperm cells, since qualitatively similar characteristics for trout spermatozoa have been observed (Müller et al, 1994b (Morrot et al, 1989; Pomorski et al, 1996) . Their transbilayer redistribution was assessed by back exchange of spin-labelled analogues remaining in the outer leaflet to BSA (Calvez et al, 1988; Morrot et al, 1989) . This 'back-exchange assay' allows a fast and gentle treatment of sperm cells (Müller et al, 1994a (Figs 1 and 2 ).
In all three types of sperm cells, translocation of SL-PS was found to be 2-3 times faster than that of SL-PE (Fig. 2) Fig. 3 ). Amann, 1987; Hammerstedt and Parks, 1987; Hinton et al, 1996 ). An important conclusion from the present study is 
